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ABSTRACT 



This paper presents the preliminary results of ongoing case 
study research in the Learning through Collaborative Visualization Project 
(CoVis) testbed. The goal of CoVis is to promote project -enhanced science 
pedagogy. The project focuses on three areas: (1) project-enhanced science 

teaching and learning; (2) developing communities of practice; and (3) 
providing a facilitative technological infrastructure as a means for 
transforming science education. The purpose of the case study research is to 
understand how local schools invent CoVis. The notion of inventing CoVis 
arises from the recognition that innovations are never adopted whole- cloth; 
rather, they are adapted by members of local communities to meet their own 
needs. Teachers, administrators, and technology coordinators at eight CoVis 
schools were interviewed about their first year of participation in CoVis. 
Results show dramatic differences among practices invented between high and 
low socioeconomic schools. Those differences are examined through three 
lenses. First, local school capacity is examined vis-a-vis constraints and 
affordances that bear on local inventions. Second, invention is examined with 
regard to the three phases of the CoVis program model. Finally, the practices 
of two teachers (one from a high and one from a low socioeconomic school) are 
contrasted to shed more light on how study- wide factors from the earlier 
analyses bear on particular teachers' practice. Contains 15 references. 
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Abstract 

This paper presents preliminary results of ongoing case study research in the Learning 
Through Collaborative Visualization Project (CoVis) testbed. The goal of CoVis is to 
promote project-enhanced science pedagogy. The project focuses on three areas - project- 
enhanced science teaching and learning, developing communities of practice, and providing 
a facilitative technological infrastructure - as a means for transforming science education. 
The purpose of the case study research on the large is to understand how local schools 
invent CoVis. The notion of inventing CoVis arises from an adoption model which 
recognizes that innovations are never adopted whole-cloth, rather they are adapted by 
members of local communities to meet their own needs. Thus, provided with tin 
intervention like CoVis, educators in local school will invent local practice. 

In the case study research, a purposeful sample of eight CoVis schools was selected from 
the 45 participating schools to include: (1) high and low socio-economic status (SES) 
schools, (2) active and inactive schools, and (3) schools that have relatively little on-site 
attention from CoVis researchers (here the intent is to examine how the intervention fares in 
schools where the teachers are not able to work directly with researchers in the classroom). 
Teachers, administrators and technology coordinators at each of the schools were 
interviewed about their first year of participation in CoVis. This paper presents an analysis 
of the interview data from the five high schools in the sample. 

The results show dramatic differences in the practice invented at the high and low SES 
schools. Those differences are examined through three lenses. First, local school capacity 
is examined at vis-a-vis constraints and affordances that bear on local inventions. As used 
here, capacity refers to the ability of school communities and their constituents to enact 
innovations. A school’s capacity is constituted by a number of constituent capacities (e.g., 
district, school, community and individual capacity). The paper examines the constraints 
and affordances that operate at each of these capacity levels to affect teaching practice. 
Second, invention is examined with regard to the three phases of the CoVis program 
model. As noted above CoVis seeks to engage teachers in a new pedagogy (i.e., project- 
enhanced science), facilitated by technology and by the formation of a community of 
practice. Data relating to each of these program model areas is analyzed for differences 
between high and low SES schools. Finally, the practice of two teachers (i.e., their 
inventions of CoVis), one from a high and one from a low SES school, is contrasted in 
greater depth to shed more light on how study wide factors from the earlier analyses bear 
on particular teacher’s practice. 
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1. INTRODUCTION 



This paper presents preliminary results of ongoing case study research in the 
Learning Through Collaborative Visualization Project (CoVis) testbed. The goal of CoVis 
is to promote project-enhanced science pedagogy supported by high performance 
computing and communications technologies (Pea, 1993). CoVis focuses on three areas - 
project-enhanced science teaching and learning, developing communities of practice, and 
providing a facilitative technological infrastructure - as a means for transforming science 
education. Teachers participating in the CoVis project have access to: (1) networked 
communications (i.e., email, Netscape, etc.); (2) The Collaborator Notebook - a 
electronic medium for distant group work (O'Neill & Gomez, 1994); (3) Scientific 
Visualization Technology (Gordin & Pea, 1995); (4) a suite of project-enhanced curricular 
innovations (delivered in paper and via the Geo-Sciences Web Server - a web-based 
classroom resource) (Lento, 1996); and, (5) training in each of the preceding areas. The 
intent is to create a resource rich testbed within which teachers form communities of 
practice working to Invent Interventions appropriate to local culture, pedagogical values, 
and needs. That is, given the curricular and technological resources described above, 
members of school communities invent their own versions of project enhanced science 
adapted to meet their local needs. 

The purpose of the case studies is to understand how teachers in different schools 
invent practice through participation in CoVis and specifically how they make use of the 
curricular and technological resources provided in the testbed in doing so. The paper 
examines how members of various school communities invent local practice as members of 
the CoVis testbed. Specifically, the paper examines the capacity of various schools to use 
the resources provided by the testbed to invent project enhanced science in their school. By 
inventing we mean appropriating and adapting CoVis interventions in their school to enact 
some version of project enhanced science. 

This paper presents a subset of the case study results. Teachers, administrators, and 
technology coordinators at five high schools participating in the CoVis project were 
interviewed with regard to their first year of experience with the project. The paper 
examines differences in invention across the five schools along the socio-economic status 
(SES) dimension. That is, it examines how SES is related to the way that schools and 
teachers use the resources provided by CoVis to invent local practice. SES is measured in 
terms of participation in school lunch programs. Schools with over 75% of their students 
on the lunch program are considered to be high SES, while schools with less that 25% 
participation are considered to be low SES schools 1 . 

Three analyses are presented here. First, an analysis of the constraints and affordances at 
each of the schools suggests that high and low SES schools face a different set of 
challenges with regard to their invention of project-enhanced science. Second, an analysis 
of the work in schools according to the CoVis program model suggests that despite those 
differences both high and low SES schools make progress toward the CoVis vision. We 
borrow the term program model from the literature on theory driven evaluation (Rossi & 
Freeman, 1989). The idea is to construct a theory 2 driven model of how a program is 



'The actual percentage of students on free lunch in the schools participating in this study are 0.7%, 5.9%, 
12%, 80% and 97%. 

2 Here theory is employed in its less formal sense. The notion is to capture the theory underlying the design 
of CoVis interventions. Such theory need not be explicit. Often it is in the role of the evaluator to make it 
such. In this case we employ a three part model (described subsequently) which derives from a distillation of 




4 



